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Abstract 
Children with Fragile X syndrome (FXS) have significant speech/language 
difficulties. Additional information is needed regarding the demographics and 
speech/language characteristics of this population. Participants in this study were parents 
of children with FXS. Contact persons for three FXS support groups were notified of this 
study and were asked to provide surveys to parents of children with FXS. The survey was 
completed by 50 parents of children with FXS who answered questions concerning their 
child's demographics and speech/language characteristics. Information on 
speech/language characteristics was gathered through use of a severity rating scale. This 
severity rating scale was used to rate the severity of 15 speech/language characteristics as 
occurring never, occasionally, or frequently. 
Analysis of these speech/language characteristics, according to age of diagnosis, 
suggested that it is important to diagnose a child with FXS as soon as possible. When 
assessing a child with FXS it is important to look at the child's age and the presence of 
additional diagnoses of autism and/or ADD/ ADHD as they have an impact on the type 
and degree of severity of speech/language difficulties a child with FXS displays. Use of a 
severity rating scale and a checklist of speech/language characteristics may supplement 
standardized testing of children with FXS. Parents play an important role in gathering 
information on their child's speech/language behaviors, as they can provide information 
· about their child across all settings. 
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CHAPTER I 
Introduction 
Fragile X Syndrome (FXS) is an X-linked genetic disorder affecting males more 
severely than females. One in one thousand males and one in three hundred females are 
affected by FXS (The National Institute of Mental Health, 1996). The impact ofFXS on 
individuals varies in the degree of severity and in the degree of associated characteristics. 
Despite this variance, most children diagnosed with FXS display certain salient features. 
These features include mental retardation, common physical and behavioral characteristics, 
and communication problems (The National Fragile X foundation, n.d.). 
As identified above, communication problems are a salient feature ofFXS. Some 
of these speech and language characteristics include echolalia, phrase and topic 
perseveration and overall lack of intelligibility (Hanson, Jackson, & Hagerman, 1996). 
Lack of intelligibility has been described as one of the most prominent problems in the 
speech of children with FXS. Difficulty in understanding the speech of persons with FXS 
can be attributed to articulation errors, deviant prosody, marked disfluencies and voice 
differences (Shopmeyer & Lowe, 1992). Echolalia and phrase and topic perseveration are 
related to the pragmatic aspect of communication (Dykens, Hodapp, & Leckman, 1994). 
Because speech and language characteristics are salient features ofFXS, these can 
be used to differentiate FXS from related disorders. The group most commonly compared 
to FXS is autism. Autism has been used as a comparison group because of the autistic-
like behaviors displayed by some males with FXS. For example, males with FXS display 
autistic-like behaviors such as hand flapping and gaze avoidance (Hagerman, Jackson, 
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Levitas, Rimland, & Braden, as cited in Dykens, et al., 1984). Although autism has been 
chosen as a comparison group, it can be distinguished from FXS by the speech and 
language characteristics associated with it. The amount of perseverative and echolalic 
behaviors children with autism display ditlfers from that of children with FXS. (Sudhalter, 
Cohen, Silverman, & Wolf-Scheing, 1990). In fact, males with FXS display more 
perseverative speech, but less echolalic behaviors than matched males with autism. 
The purpose of this study was to provide additional information on the speech and 
language characteristics of children with FXS. This information will include the 
demographics of children with FXS and the most frequently associated speech/language 
characteristics. 
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CHAPTER II 
Literature Review 
Fragile X Syndrome (FXS) is a genetic disorder which gets its name from a fragile 
site, or partial break, on the long arm of the X-chromosome. It is an X-linked inheritance 
in which the mother is a carrier and is sometimes mildly affected depending upon the 
degree of the mutation of the chromosome. In general, males with FXS are affected more 
severely than females because the gene is carried on the X chromosome; the second X 
chromosome that exists in females tends to mask the symptoms of the affected X (The 
National Fragile X Foundation, n.d.). 
Genetics 
The gene that has been identified as being responsible for FXS is called fragile X 
mental retardation-l(FMR-1) (Dykens, Hodapp & Leckman, 1994; National Fragile X 
Foundation, n.d.; Shopmeyer & Lowe, 1992 ). The normal function of the FMR-1 gene is 
not yet fully understood, but it appears to be important in early development. In humans, 
the gene is known to be expressed at high levels in tissues of the brain and the testes; areas 
that are typically affected in FXS (Dykens, et al.). An increase in the length of the FMR-1 
gene causes the gene to be altered or mutant and capable of causing disease symptoms 
(The National Fragile X Foundation). This increase in length of the gene is caused by 
repeated duplications of a small region of the gene called the cytosine-guanine-guanine 
(CGG) (Shopmeyer & Lowe). When the number of repeats increases, deoxyribonucleic 
acid (DNA) methylation, a chemical change that alters the gene's activity, is more likely to 
occur causing the gene to inactivate. This inactivation leads to abnormal brain 
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development that results in deficits in cognitive processing, a symptom of FXS (The 
National Fragile X Foundation, n.d.). 
Salient Features 
Mental Retardation 
One in one thousand males and one in three hundred females are affected by FXS. 
Eighty percent of these males and thirty percent of these females are developmentally 
delayed, usually demonstrating mental retardation (The National Institute of Mental 
Health, 1996). In fact, FXS is the most common genetically-inherited form of mental 
retardation currently known. The range of severity of this mental retardation, however, is 
vast. Children range from carriers with normal intelligence to learning disabled, 
developmentally delayed and severely retarded (The National Institute of Mental Health). 
Females with FXS displaying mental retardation are generally less affected than males, 
with two thirds having normal IQ's. The other third function in the mild mental 
retardation or borderline IQ ranges (Freund, 1994). 
Physical Characteristics 
In addition to intellectual disability, some individuals with FXS display common 
physical traits and characteristic facial features. Some common physical characteristics 
include a long narrow face, large or prominent ears, and macroorchidism (large testes) 
(The National Fragile X Foundation, n.d.). Although males with FXS are capable of 
displaying all of these physical characteristics, females only display a few, more subtle 
characteristics such as large ears and long faces. 
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Behavioral Characteristics 
Some behavioral characteristics ofFXS include hyperactivity, attention problems, 
poor eye contact, gaze aversion and repetitive motor behaviors. Other characteristics 
associated with this disorder are impulsive or anxious behaviors (Dykens, et al., 1994; The 
National Fragile X Foundation, n.d.). People with FXS can be overwhelmed by sensory 
stimuli and often have an aversion to being held or touched (Shopmeyer & Lowe, 1992). 
Communication Problems 
In addition to cognitive, physical and behavioral characteristics, children with FXS 
also experience many types of communication problems related to speech and language. 
Previous reports of speech and language characteristics are scarce. Howard-Peebles, 
Stoddard and Mims (1979) described children with FXS as having a generalized language 
disability combined with articulation errors. Turner, Daniel and Frost (1980) described 
the unusual speech of males with FXS as "litany speech", consisting of prolonged and 
monotonous repetitions. Rosenberger, Wilson-Ciambrone and Milunsky (1982) reported 
on two brothers with FXS with fluency disorders. The oldest brother showed a severe 
stutter and the younger brother demonstrated moderately severe cluttering, echolalia and 
minor articulation errors. Hanson, Jackson and Hagerman (1986) found that males with 
FXS demonstrate delayed development of speech and language, articulation errors, 
cluttering, erratic utterances and phrase and topic perseveration. These characteristics are 
typically seen in males with FXS as opposed to females. It has even been proposed that 
females often do not exhibit speech or language deficits (Scharfenaker, 1990). However, 
in cases where speech and language problems have been observed in females, the most 
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common characteristics include tangential language and poor topic maintenance 
(Shopmeyer & Lowe, 1992). 
"Since the discovery ofFXS, doctors, researchers, and clinicians, have noticed a 
distinctive and unique pattern of speech and language characteristics associated with the 
disorder" (Shopmeyer & Lowe, 1992, p. 71). Although a distinct and unique pattern of 
speaking has been noticed by many professionals who are acquainted with FXS, the 
speaking pattern has been described as consisting of a variety of characteristics depending 
on the author(s). Table 1 provides some of the more prominent adjectives used in 
describing the speech and language of males with FXS. These include jocular, repetitive, 
perseverative, litany-like, disfluent, and echolalic. 
In addition to the unique pattern of speech and language characteristics, an overall 
delay of speech and language has been associated with males with FXS. According to a 
list of parental concerns of twenty parents of children with FXS, it has been estimated that 
95% of children with FXS present a delay in speech and language (Simko, Hornstein, 
Soukup, & Bagamery, 1989). An additional study conducted by Hagerman, et al. (1986) 
also determined that children with FXS demonstrate developmental delays, especially in 
speech and language. Hagerman, et al. identified fifty subjects with FXS and evaluated 
them to determine the incidence of autism. The DSM III criteria for infantile autism was 
used for diagnosis of autism. While compiling data, Hagerman, et al. noticed that 96% of 
the subjects with FXS demonstrated onset of speech and language development problems 
before thirty months. On an average, males with FXS typically did not speak 
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Table I 
Speech and Language Characteristics of Children with Fragile X Syndrome 
-
"jocular, narrative, staccato, & repetitive ... with 
short bursts of 3 & 4 word phrases, often repetitive, 
abru t, and usuall observational in content" 
"unusual vocal characteristics, dysrhythmia, poor 
intelligibility, sound repetitions, perseveration, 
echolalia, & ina ro riate s eech." 
"perseverative, litany-like, jocose, limited and 
defective" 
"litany-like phraseology, fluency problems, 
perseveration, echolalia, palilalia, cluttered (lack of 
fluency, rapid speech rates, tangential remarks and 
Note. This table displays terms that have been used in the literature to describe the speech 
and language of children with Fragile X syndrome. 
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their first clearly spoken word until eighteen to twenty-four months. In addition, they did 
not produce short phrases until they were forty-five to fifty-six months, and most did not 
begin speaking in sentences until about sixty months. (Reiss & Freund, as cited in Freund, 
1994). 
While many characteristics have been associated with FXS, additional information 
is needed to clarify which speech/language characterisitics are present in children with 
FXS and how demographics and additional diagnoses influence their speech/language 
difficulties. For instance, at what age are children typically diagnosed with FXS? Do 
more prominent deficits in intelligence, physical and behavioral characteristics, and 
communication delays lead to earlier diagnosis? Since males are typically more severely 
affected, are they diagnosed at an earlier age than females? Is the presence of additional 
diagnoses associated with an earlier diagnosis? It is known that children with FXS 
demonstrate a range of learning abilities which include normal functioning, learning 
disability and severe mental retardation. It would be of interest to know the school 
placements of a sample of children with FXS and what educational support services they 
receive. 
Speech Characteristics 
Intelligibility 
One of the most prominent problems in the speech of persons with FXS is a lack of 
intelligibility. In fact, "most listeners find FXS speech difficult to understand" (Shopmeyer 
& Lowe, 1992, p. 75). This difficulty understanding the speech associated with FXS can 
be attributed to articulation errors, deviant prosody, marked disfluencies and voice 
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differences. 
Articulation errors. Articulation errors of males with FXS usually consist of 
substitutions of consonant sounds. In a study conducted by Howard-Peebles, Stoddard, 
and Mims (1979) the speech production of nine subjects with FXS was examined using 
the Goldman-Fristoe Test of Articulation. They determined that the most frequently 
occurring errors involved the substitution of one sound for another. These substitutions 
generally occurred at the beginning of the word. Errors of omission were determined to 
be the second most frequently occurring type of articulation error. These errors usually 
occurred in the medial and final position in words. Both the substitution and omission 
errors noted in this study corresponded closely with late sound development. Therefore, 
Howard-Peebles et al. concluded that the misarticulations found in this study could tie the 
result of delayed development and did not demonstrate a distinctive pattern unique to 
FXS. A study conducted by Paul, Cohen, Breg, Watson, and Herman (1984), examined 
the speech of three males with FXS by administering the Photo Articulation Test. This 
test showed that the speech of children with FXS contained distortion and substitution 
errors on /r/, Ill, and /s/ and liquid simplification of Ill and /r/. 
Deviant prosody. The prosodic features of language which may be affected in 
persons with FXS include rate, intonation, stress patterns, juncture, and rhythm (Dykens, 
et al., 1994; Shopmeyer & Lowe, 1992). Prosody is important because it organizes 
communication so that it is effectively comprehended by a listener. If prosody is affected, 
as it is in the speech of males with FXS, intelligibility is greatly reduced. The prosody of 
FXS speech is characterized by a rapid rate and distorted intonation, stress, and juncture 
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(space between words) (Shopmeyer & Lowe). 
In addition, the speech ofFXS is rapid and the rate is also unpredictable, with a 
mixture of rapid bursts of speech followed by long pauses (Dy kens, et al., 1994). The 
spacing between words becomes lost in rapid-fire production affecting the rhythm of a 
sentence. Prosody is also affected when males with FXS stress incorrect syllables and use 
improper intonation. These affect the appropriateness of sentences in relation to content 
(Shopmeyer & Lowe, 1992). 
Marked disfluencies. The fast rate of speech that was described as a prosodic 
feature of FXS speech also contributes to the disfluency of males with FXS. The overall 
disfluencies ofFXS are somewhat different than the disfluencies of people who stutter. 
Therefore, rather than the disfluencies being described as stuttering, they are labeled ·as 
cluttering. Hanson, Jackson, & Hagerman ( 1986) examined the speech fluency of one 
hundred utterances often males with FXS with an IQ greater than or equal to seventy. 
The utterances were gathered during spontaneous language while engaged in conversation 
with the examiner and/or during play activities with the examiner. They determined that 
nine out often subjects demonstrated cluttering. The speech of the ten males with FXS 
was characterized by fast and fluctuating speaking rates with repetitions of sounds, words 
and phrases. In addition, nine out of the ten males with FXS were unaware of their 
cluttering and continued speaking at a fast, slurred rate of speech. They were unaware of 
their listener's difficulty in following their sequence of thought. 
Cluttering has also been defined as a disorder of speech and language processing 
resulting in disfluent, dysrhythmic, sporadic, unorganized and frequently unintelligible 
FXS Speech 11 
speech (Daly, 1994). There are three features that must be present for speech to be 
classified as cluttered. These features include excessive repetitions of words and phrases; 
short attention span and poor concentration; and a lack of awareness that a problem exists 
(Daly). As the above definitions imply, cluttering can have a profound impact on speech. 
The overall lack of organization and presence of dysrhythmia can make it hard for a 
listener to follow a speaker's cluttered utterances and overall conversation. In addition, 
the fast rate of speech described in definitions of cluttering accounts for many syllable 
deletions, word and phrase repetitions, and the lack of intelligibility of the speech of males 
with FXS (Daly). 
Voice differences. Another factor that contributes to the overall poor intelligibility 
of the speech of males with FXS is voice quality. Males with FXS have been described as 
having a distinctive voice quality that is hoarse or harsh and breathy. The volume ofFXS 
speech is also often deviant. It has been found that increased loudness, reduced loudness 
and uneven loudness are all characteristics used to describe FXS speech. A survey 
completed by parents of children with FXS indicated that fourteen percent of children with 
FXS talked too loudly and eighteen percent talked too quietly (Ungrund & Burzynski, 
1996). Children who talk too quietly have been described as having a soft, mumbling 
voice quality that negatively influences intelligibility (Shopmeyer & Lowe, 1992). 
Language Characteristics 
Lack of intelligibility is just one part of the profile of deviant speech and language 
characteristics of males with FXS. Another part that contributes is expressive language 
skill. It has been proposed by Fisher and Wolf-Schein (as cited in Shopmeyer & Lowe, 
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1992) that the expressive language skills of males with FXS are weaker than the receptive 
language skills, with receptive language skills falling close to the mental age. There are 
two main factors that contribute to the poor expressive language skills of males with FXS. 
These factors include poor pragmatics and poor grammar. 
Pragmatics 
Pragmatics, the use of language in a social context, greatly contributes to the 
poor expressive language of males with FXS. The characteristics of males with FXS that 
contribute to poor pragmatic skills include perseveration, echolalia and poor eye contact. 
Perseveration, inappropriate fixation on and the repetition of words, phrases and topics, is 
a frequently observed characteristic ofFXS language. In a study conducted by Hanson, et 
al. (1986), one hundred percent of their ten male subjects, displayed evidence of 
perseverative speech. Another study conducted by Borghgraef, Fryns, and Dielkens (as 
cited in Dykens, et al., 1994) noted perseverative speech in 62% of their subjects with 
FXS. 
In addition to perseveration, males with FXS also displayed echolalia, repetition of 
the word or words of others. Echolalic tendencies are especially observed in the early 
stages of verbal language development in males with FXS (Largo & Schinzel, as cited in 
Dykens, et al., 1994). Along with perseveration and echolalia, poor eye contact (gaze 
aversion), is a characteristic of males with FXS .that contributes to overall poor 
pragmatics. Mutual eye contact is aversive to many males with FXS regardless of their 
age or communicative ability (Cohen, Vietze, Sudhalter, Jenkins & Brown, 1989). 
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3rammar 
The poor expressive skills of males with FXS are not only attributable to reduced 
pragmatic skills, but also to incorrect use of grammar. Grammar is defined as morphology 
(word endings, tenses, plural markers, etc.) and syntax (the order in which words are 
combined to form sentences) (Shopmeyer & Lowe, 1992). Development of grammatical 
skills has been measured in the FXS population. This has been done in an effort to 
determine the relative strength or weakness of grammar and its impact on other areas of 
language (Shopmeyer & Lowe). 
Studies have been completed to analyze the grammatical skills of males with FXS. 
More specifically, studies have been conducted to decipher whether grammatical levels in 
males with FXS were related to IQ, or if they were attributable to a specific deficit 1n 
grammar. It has been reported that males with FXS tended to demonstrate low scores on 
the Developmental Syntax Scoring test (DSS) (Paul, et al., 1984). These low scores 
revealed that males with FXS had deficits in verb marking, and use of embedded 
sentences, conjunctions, and interrogative reversals. 
In contrast, Sudhalter, Scarborough, and Cohen (as cited in Dykens, et al., 1994) 
conducted a study to determine if the cause of poor grammatical skills was attributable to 
mental retardation. They assessed males with FXS across two grammatical measures. 
These structures included the child's mean length of utterance (MLU) and the Index of 
Productive Syntax (IPSyn). A conclusion based on these results stated that the grammar 
of males with FXS was simply delayed in development and was related to the level of 
mental retardation. 
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Although the above two studies looked at grammar in children with FXS, they 
produced conflicting results. The first study stated that the grammatical problems seen in 
children with FXS were related to specific deficits rather than IQ. However, the second 
study concluded that the grammar in males with FXS was simply delayed in development 
and is related to their IQ. 
Since poor communication is one of the major features of children with FXS, more 
information is needed regarding speech, language, and pragmatic skills of children with 
FXS. Rather than just identifying the existence of these characteristics, it would be helpful 
to quantify the occurrence. That is, which characteristics occur most frequently, and are 
:frequency profiles consistent across children of different ages and sexes? In addition, it 
would be interesting to note whether there are certain characteristics or profiles predicted 
by early versus late diagnosis of FXS? 
Related Disorders 
Several researchers have conducted studies to determine whether the speech and 
language features of males with FXS are unique or are shared with other mentally retarded 
groups. The group most commonly compared to FXS is autism. This group has been 
compared and contrasted with FXS in terms of speech and language characteristics. 
Autism 
Autism has been compared to FXS because of the autistic-like behaviors produced 
by most males with FXS. A study conducted by Hagerman, et al. (1986), evaluated fifty 
males with FXS using three criteria: a) the DSM III diagnostic criteria for Infantile 
Autism; b) the Autism Behavior Checklist (ABC); and c) the Diagnostic Checklist for 
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Behavior disturbed Children. They determined that sixteen percent of the patients fulfilled 
all of the DSM III criteria for Infantile Autism and an additional thirty percent fulfilled 
criteria for Infantile Autism Residual State. Thirty-one percent of the males with FXS 
were determined to have autism using the ABC checklist. In addition, autistic-like 
characteristics such as hand stereotypies or echolalic and perseverative speech were seen 
in ninety percent of the males with FXS. This indicated a strong relationship between the 
presence of autistic traits and FXS. 
The speech and language characteristics most often used to differentiate autism 
and FXS are perseverative language and echolalia. Sudhalter, et al. (1990) conducted a 
study to determine whether a distinctive pattern of deviant repetitive language was 
associated with FXS. If a pattern was found, it was questioned whether it could be · 
interpreted as a symptom of the disorder or, if it was a behavioral expression of autism. 
They compared twelve males with FXS without autism and twelve males with autism 
without FXS in terms of the amount of deviant language they produced in a half-hour 
videotaped observation period. They found that perseverative language and echolalia 
were the two characteristics that differentiated the deviant language between the two 
groups. The two characteristics were then compared in terms of the percent of 
occurrence noted during the observation periods of males with FXS and males with 
autism. 
The findings indicated that seventy-nine percent of the deviant language acts 
exhibited by males with autism were echolalia, whereas only sixteen percent of the deviant 
language acts where perseverative. In contrast, eighty-six percent of the deviant language 
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acts exhibited by males with FXS were perseverative and only ten percent where echolalic 
behaviors (Sudhalter, et al., 1990) Overall, the presence of perseverative language, 
phrasal, sentential, or topic, was the verbal characteristic that best discriminated males 
with FXS from males without FXS who were autistic (Belser & Sudhalter, 1995). 
Because children with FXS and children with autism share behaviors, and in some 
cases are labeled with both diagnoses, it is important to clarify the differences between 
these two disorders. Additional information is needed to help clarify the consistency of 
autistic-like speech and behavioral characteristics in children with FXS. Do these speech 
and behavioral characteristics only occur in males? If the occurrence of autistic-like 
characteristics is limited to males, does this occurrence correspond to an increased severity 
of symptoms associated with FXS? 
Parental Report 
Speech-language pathologists often use parent report during assessment 
procedures as part of the case history or as informants during testing. Parents are typically 
asked questions concerning their child's development and their child's current speech, 
language or behavioral characteristics. In fact, parents have more experience in observing 
their child and can produce a comprehensive estimate of their child's language. Parental 
report may be valuable as the basis for a rapid overall evaluation of child language, either 
for screening purposes in clinical or educational settings, or in research studies (Dale, 
Bates, Reznick, & Morisset, 1989). 
Rescorla (1989) conducted a study to examine the reliability and validity of the 
Language Development Survey (LDS) which was completed by parents of24-30 month 
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old children. This was achieved by comparing a maternal report of vocabulary with their 
child's performance on two expressive language measures. Rescorla determined a 
correlation of .87 (y < .001) between total vocabulary as reported.by mothers on the LDS 
and a child's tested expressive vocabulary on the Bayley Scales of Infant Development and 
the Reynell Expressive and Receptive Language Scales. Rescorla also calculated test-
retest reliability for mothers' reports on the LDS and determined a correlation of .99. 
A second relevant study by Miller, Sedey, at\d Miolo (1995), was conducted to 
test the validity of parent report measures of vocabulary development for children with 
Down syndrome with a mental age between twelve and twenty-four months. The purpose 
of the study was to examine the concurrent validity of the vocabulary checklist from the 
MacArthur Communicative Development Inventory (CDI). This was achieved by 
correlating parental report of vocabulary from the CDI for children with Down syndrome 
and typically developing children with the expressive language items on the Bayley Scales 
of Infant Development. Significant correlations (y < . 01) between parent report of 
vocabulary and the validation measure was obtained for both subject groups. Parent 
report of vocabulary was highly associated with the number of different words produced 
during a language sample for the children with Down syndrome (I= .82) and for the 
typically developing children (r = . 75). 
A third relevant study by Flipsen (1995) was conducted to investigate the proposal 
that judgements of intelligibility were more accurate if the judge knew the subject 
personally. This study attempted to describe this bias by using four speech-delayed 
children age four to seven years with normal hearing and no significant language delay. 
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The children's speech was audio taped at four points during therapy over a 12-18 month 
period. Children were asked to imitate single words from the Assessment of the 
Intelligibility ofDysarthric Speech. Parents and a group of unfamiliar adult couples served 
as judges of speech intelligibility. Results using a significance level of< .05, indicated that 
parents were significantly better than all other listeners at identifying the words being 
spoken by their children. 
The use of parent report in the evaluation of child language, for screening 
purposes, or in research studies is supported by the above studies. These studies have 
shown that parents are reliable and valid sources for information on their child's language. 
In addition, the third study suggests that parents are better than all other listners at 
identifying their child's speech. 
Purpose of This Study 
Past studies have relied on clinical observations and case studies to provide 
information on the demographics and speech/language characteristics of children with 
FXS. Although parents have been shown to be reliable judges of their child's speech and 
language, they have not been surveyed on these issues. The purpose of this study was to 
survey parents to obtain information regarding the demographics and speech/language 
characteristics of children with FXS. Demographic information provided by parents 
included age, sex, age of diagnosis, presence of autism and/or ADD or ADHD, school 
placement, and special services received by their children. The parent survey also asked 
the approximate age at which children with FXS spoke their first word and their first 
phrase. Additionally, the parents were asked to provide numerical ratings indicating their 
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perceptions of their child's communication using fifteen speech/language characteristics 
that have been associated with FXS. 
Research Questions 
1. What are the demographics of FXS? 
2. Which speech characteristics or combinations of speech characteristics occur most 
frequently in children with FXS? 
CHAPTER III 
Method 
Participants 
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Participants in this study were parents of children with FXS. Surveys were 
distributed to five parent support groups for children with FXS in New York, California, 
Missouri, Kentucky and Illinois. The surveys were directly sent to the head of each parent 
support group. Contact persons were provided with survey forms and were asked to have 
parents complete the information and to return the surveys in self-addressed, stamped 
envelopes. Inclusionary criteria for this study were parents of children diagnosed with 
FXS, The children ranged from one to twenty-one years old. 
Survey Instrument 
The survey that was completed by parents (Appendix A) addressed three specific 
areas. Parents were asked to provide personal information about their child with FXS. 
Questions one through four asked about the child's age, sex, age at diagnosis and 
diagnosis of ADD, ADHD, or autism. Questions five through seven asked about school 
attendance, placement in school and special services their children with FXS received. 
Parents were also asked to identify the speech and language characteristics displayed by 
their child. Questions eight through ten asked about when children spoke their first word, 
when children said their first phrase and at what age children became difficult to 
understand. Question eleven asked parents to rate fifteen speech/language characteristics 
commonly associated with FXS and autism. Characteristics rated included loudness, rate, 
impulsivity, repetition, disfluencies, hand flapping, awareness, expression and eye contact. 
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Parents were asked to rate the speech/language characteristics as occurring never( 1 ), 
occasionally(2) and frequently(3). 
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CHAPTER IV 
Results 
A total of 50 out of the 115 surveys sent were returned. In order to maintain the 
confidentiality of the participants in this study, the heads of support groups were asked to 
distribute the surveys to their members. Due to this manner of distribution, it is unclear 
as to how many surveys were actually distributed to the parents. The following results 
were obtained. 
Research Question 1 
The first research question asked, "What are the demographics ofFXS?" The 
demographics reported in this study included age, sex, age of diagnosis of FXS, 
ADD/ADHD or autism, school attendance, school placement and special services. 
The children in this study ranged in age from 2 years, 3 months old to 21 years old. 
The mean age was 10 years old. Figure 1 displays the gender of children in this study. 
Forty-seven of the children were male and 3 of the children were female. The ages that 
the children were diagnosed with FXS ranged from 6 months to 18 years old. The mean 
age of diagnosis for FXS was 4.29 years old. Figure 2 displays the types of additional 
diagnoses identified for children in this study. Twelve out of the 50 children with FXS, or 
24%, were also diagnosed with ADD/ ADHD. A diagnosis of autism was reported for 4 
children, indicating that 8% of the total sample were diagnosed with both autism and FXS. 
Eight of the children, or 16% were diagnosed with ADD/ADHD, autism and FXS. 
Finally, 26, or 52% of the children in this sample were diagnosed only with FXS. 
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W Males II Females 
Figure 1. There were 4 7 males and 3 females with FXS in this study. 
El] ADD/ADHD plus FXS 
II Autism pi us FXS 
Ill ADD/ADHD & Autism plus FXS 
• FXS only 
Figure 2. Of the children in this study, 24% were diagnosed with FXS and ADD/ADHD. 
Eight percent of the children were diagnosed with autism plus FXS. Sixteen percent of 
the children were diagnosed with both plus FXS. Fifty-two percent were diagnosed with 
onlyFXS. 
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Overall, the children in this study represented a wide age range, with the majority 
of the children being male. The average age at which the children were diagnosed with 
FXS was prior to the beginning of school. In addition to the diagnosis of FXS, one fourth 
of the children had a diagnosis of ADD/ADHD, about a tenth of the children had a 
diagnosis of autism and about an tenth of the children were diagnosed with both plus FXS. 
Information concerning school attendance, school placement and special services 
received was also gathered. Parents reported that 41, or 82% of the children in this 
study, attended school. Of the 41 children who attended school 39, or 95% of them 
reported one or more type of school placement. Figure 3 displays the number of children 
in each school placement. Five children (12%) were placed in Educably Mentally 
Handicapped (EMH) classes. Only 1 child attended Helping Educate Little People 
(HELP). For at least part of the day, 13 (33%) of the children were in a regular education 
classroom. A cross-categorical placement included regular education for 8 (20%) of the 
children. Seven (18%) of the children received early intervention services, and eight 
(20%) of the children were in an early childhood program. 
Figure 4 displays the special education services received by children in this study. 
All of the children in this study received one or more special education services. Thirty-
one (62%) of the children received occupational therapy. Speech therapy was received by 
44 (88%) of the children. Nine (18%) of the children received physical therapy. Finally, 
39 of the children (78%) received academic special education services. Overall, the 
majority of the children in this study attended school and reported one or more school 
placement. In addition, all of the children in this study were reported as receiving one or 
Earty childhood f 
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Figure 3. Of the fifty children in this study, 5 children were placed in EMH classes. One 
child attended HELP. Thirteen children were in regular education classes. Eight children 
were in a cross-categorical placement. Seven of the children received early intervention 
services. Eight of the children were in an early childhood program. 
Physical TX 
Speech TX 
Occupational TX 
0 10 20 30 40 50 
number of children 
~ Special Education Services 
Figure 4. All 50 children with FXS in this study received 1 or more type of special 
education service. Thirty-one of the children received occupational therapy. Forty-four of 
the children received speech therapy. Nine of the children received physical therapy. 
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Figure 5. This figure displays the ages in 6 month intervals in which children with FXS 
produced their first words and phrases. 
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more special education services with the majority receiving occupational and speech 
therapy. Figure 5 displays the age, by 6 month intervals, at which children with FXS 
spoke their first words and phrases. The mean age at which children with FXS spoke their 
first word was 1 year, 11 months and the range was 4 months to 4 years. The mean age 
reported by parents in this sample for when their child spoke their first phrase was 3 years, 
3 months with a range of 10 months to 12 years, 6 months. The following number of 
children produced their first words at these ages: a) 2 at 6 months, b) 10 at 1 year, c) 8 at 
1 year, six months, d) 10 at 2 years, e) 3 at 2 years, 6 months, t) 7 at 3 years, g) 1 at 3 
years, 6 months, h) 1 at 4 years, and i) 1 at 5 years. The following number of children 
produced their first phrases at these ages: a) 4 at 1 year, b) 2 at 1 year, 6 months, c) 6 at 2 
years, d) 9 at 2 years, 6 months, e) 6 at 3 years, f) 2 at 3 years, 6 months, g) 8 at 4 years, 
h) 1 at 4 years, 6 months, i) 2 at 5 years, j) 2 at 6 years, k) 2 at 7 years, and 1) 1 at 12 
years, 6 months. 
Research Question 2 
The second research question asked, "Which speech characteristics or combination 
of speech characteristics occur most frequently in children with FXS ?". To determine this, 
the most frequently occurring speech characteristics were identified for the entire FXS 
. sample. A mean total rating and standard deviation was computed for all 
speech/language characteristic across all participants. The speech/language characteristics 
that had total rating scores above the mean total rating were identified as the most 
frequently occurring speech/language characteristics in this sample. The most frequently 
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occurring speech/language characteristics were also determined for pre-school and school 
age children. Next, cumulative severity ratings were computed for each child. These 
were computed by adding together the ratings (1 - never, 2 - occasionally, 3 - frequently) 
for each speech/language characteristic. A higher cumulative severity rating indicated that 
a parent identified more speech/language characteristics as occurring in their child with 
FXS and/or that these characteristics occurred more frequently. A mean, standard 
deviation and range were then computed for the cumulative severity ratings for each of the 
children. Finally, comparisons were made between the cumulative severity ratings 
between males and females, pre-school age children and school age children, and children 
who were diagnosed during pre-school versus children who were diagnosed during school 
age. 
Most Frequently Occurring Speech/language Characteristics 
Means and standard deviations were computed for each speech language 
characteristic using the total of ratings for each speech/language characteristic across all 
50 participants. The highest possible total rating for each characteristic was a score of 
150, indicating that the speech/language characteristic occurred frequently in all children. 
The lowest possible total rating for each characteristic was a score of 50, indicating that 
the characteristic never occurred in any of the children. Table 2 lists the total ratings for 
each speech/language characteristic. The totals for each characteristic included: a) 91 for 
talks too loud (mean= 1.82), b) 98 for talks too soft (mean= 1.96), c) 113 for speaks too 
fast (mean= 2.26), d) 115 for speaks in choppy sentences (mean= 2.30), e) 112 for 
speaks in spurts (mean= 2.24), f) 113 for says things impulsively (mean= 2.26), g) 102 
for repeats words throughout a sentence (mean= 2.04), h) 111 for repeats phrases during 
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Table 2 
Total Ratings for each Speech/language Characteristic 
TOTAL MEAN 
RATING RATING 
TALKS TOO LOUD 91 1.82 
TALKS TOO SOFT 98 1.96 
SPEAKS TOO FAST 113 2.26 
SPEAKS IN CHOPPY SENTENCES 115 2.30 
SPEAKS IN SPURTS 112 2.24 
SAYS THINGS IMPULSIVELY 113 2.26 
REPEATS WORDS THROUGHOUT A 102 2.04 
SENTENCE 
REPEATS PHRASES DURING CONVERSATION 111 2.22 
JUMBLES WORDS TOGETHER 108 2.16 
STUTTERS 75 1.50 
EXPRESSES IDEAS POORLY 106 2.12 
HAS POOR EYE CONTACT WHEN SPEAKING 121 2.42 
ECHOES WHAT IS SAID 111 2.22 
ENGAGES IN HAND FLAPPING BEHA VIORS 110 2.20 
Note. This table displays the total and mean rating for each speech/langauge characteristic 
across 50 children with FXS. Each speech/language characteristic was rated either a 
l(never), 2 (occasionally), or 3 (frequently). The highest possible total rating across all 50 
subjects for one speech/language characteristic was 150. 
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a conversation (mean= 2.22), i) 108 for jumbles words together (mean= 2.16), j) 75 for 
stutters (mean= 1.50), k) 100 for lacks awareness of speech problem (mean= 2.00), 
l) for repeats words throughout a sentence (mean= 2.04), h) 111 for repeats phrases 
during a conversation (mean= 2.22), i) 108 for jumbles words together (mean= 2.16), j) 
75 for stutters (mean= 1.50), k) 100 for lacks awareness of speech problem (mean= 
2.00), l) 106 for expresses ideas poorly (mean= 2.12), m) 121 for has poor eye contact 
when speaking (mean= 2.42), n) 111 for echoes what is said (mean= 2.22) and o) 110 for 
engages in hand flapping behaviors (mean= 2.20). The mean of the total ratings for 
speech/language characteristics was 105. 70 with a standard deviation of 11.37 and a range 
of 75 to 121. The following speech/language characteristics had a total rating above the 
mean: a) speaks too fast, b) speaks in choppy sentences, c) speaks in spurts, d) says things 
impulsively, e) repeats phrases throughout a conversation, f) jumbles words together, g) 
expresses ideas poorly, h) has poor eye contact when speaking, i) echoes what is said and 
j) engages in hand flapping behaviors. Of these speech/language characteristics, only "has 
poor eye contact when speaking" had a total rating of more than one standard deviation 
above the mean. The speech/language characteristics that are listed above as occurring 
above the mean were the most frequently occurring speech/language characteristics as 
reported in this sample. 
Most Frequently Occurring Speech/language Characteristics of Pre-school vs. 
School Age. To determine if frequency profiles of speech/language characteristics were 
consistent across ages, the most frequently occurring speech/language characteristics were 
determined for the 11 pre-school and 39 school age children. The mean for the total 
ratings of speech/language characterisitics for pre-school children was 19. 67 with a 
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standard deviation of2.77 and a range of 13 to 25. The speech/language characteristics 
that were above the mean for pre-school children were a) speaks too soft, b) speaks too 
fast, c) speaks in choppy sentences, d) speaks in spurts, e) repeats phrases during 
conversations, f) lacks awareness of speech problem, g) has poor eye contact when 
speaking, and h) engages in hand flapping behaviors. Of these speech/language 
characteristics, "speaks in choppy sentences" and "engages in hand flapping behaviors" 
had a total rating of more than one standard deviation above the mean. 
The same computations were also completed for school age children. The mean of 
the total rating for speech/langauge characteristics for school age children was 86.07 with 
a standard deviation of9.74 and a range of62 to 100. The following speech/language 
characteristics had a total rating above the mean: a) speaks too fast, b) speaks in choppy 
sentences, c) speaks in spurts, d) says things impulsively, e) repeats phrases throughout a 
conversation, f) jumbles words together, g) expresses ideas poorly, h) has poor eye 
contact when speaking and i) echoes what is said. The speech/language characteristic 
"has poor eye contact when speaking" was the only characteristic that had a total rating of 
more than one standard deviation above the mean. 
The frequency profiles of speech/langauge characteristics of pre-school and school 
age children were very similar. In fact, a majority of the most frequently occurring 
speech/language characteristics were the same in both groups. The most frequently 
occurring speech/language characteristics for pre-school that differed from school age 
children were a) speaks too soft, b) lacks awareness of speech problem and c) engages in 
hand flapping behaviors. The most frequently occurring speech/langauge characteristics 
for school age children that differed from pre-school age children included a) says things 
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impulsively, b) jumbles words together, c) expresses ideas poorly and d) echoes what is 
said. 
Most :frequently occurring speech characteristic according to group membership. 
In order to determine if children with FXS differed on the severity ratings for individual 
speech/language characteristics according to their diagnosis, four groups were formed. 
These groups included: a) FXS plus autism, b) only FXS, c) FXS plus ADD/ADHD, and 
d) FXS plus autism and ADD/ADHD. A Kruskal Wallis statistic was used to identify 
differences in total severity ratings on each of the speech/language characteristics for the 
four groups. The Kruskal Wallis is a nonparametric test statistic which is appropriate 
when a sample size ofless than five is included (Huck, Cormier, & Bounds, 1974). For 
other comparisons, 1 tests were computed. When the results of a 1 test are given, the· 1 
value for unequal variances was reported when Levene's Test for Equality of Variances 
yielded significantly different group variances. For Kruskal Wallis and 1 test analyses, a 
significance level of .10 was used due to the preliminary nature of these investigations. 
When a significant difference among the groups was identified, 1 test comparisons between 
each pair of groups were computed. For the four groups, a total of six comparisons were 
necessary. For these comparisons an adjusted significance level was used (.10/6 = .0166). 
Significant group comparisons were found for the speech/language characteristices of a) 
engages in hand flapping behavior (~2 = 7.81, df= 3, R = .05) b) jumbles words together 
($" = 7.98, df= 3 R = .05), and c) says things impulsively ("!£.2 = 12.09, df = 3, R = .01). 
Pairwise 1 test comparisons for "engages in hand flapping behavior" indicated that 
the groups which differed significantly for severity ratings on these speech/language 
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characteristic were FXS plus autism vs. FXS plus ADD/ADHD (1=2.90, df= 14, 12 = 
.0120). This indicates that hand flapping occurs more often in children with a diagnosis of 
autism plus FXS. Significant group differences for "jumbles words together" were found 
between FXS plus autism vs. only FXS (1=7.06, df= 25, 12 = .0001). Children with the 
additional diagnosis of autism jumbled their words more than children who were 
diagnosed only with FXS. Severity ratings for "says things impulsively" differed 
significantly for a) FXS plus autism vs. only FXS (1=6.90, df= 25, 12 = .0001) and b) only 
FXS vs. FXS plus ADD/ADHD (1 = -2.82, df= 36, y= .0080). This indicates that 
impulsivity when speaking occurred more frequently when children with FXS had an 
additional diagnosis of autism or ADD/ADHD. 
Cumulative Severity Ratings 
In order to determine how frequently the 15 speech/language characteristcs 
identified in this study occurred in the children in this sample, cumulative severity ratings 
were computed for each child. These were computed by adding together the ratings (1 -
never, 2 - occasionally, or 3 - frequently) for each speech/language characteristic. The 
highest possible severity rating that a child could have received was 45 and the lowest 
possible severity rating was 15. The higher the cumulative severity rating, the more 
speech/language characteristics were identified by the patient as occurring in their child 
more frequently. For example, if a child received a cumulative severity rating of 45, the 
parent identified all 15 speech/language characteristics as occurring frequently (3) in their 
child. On the other hand, if a child had a cumulative severity rating of 15, the parent 
identified all speech language characteristics as occurring never ( 1) in their child. A mean, 
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standard deviation and range were computed for the cumulative severity ratings for each 
of the children in this sample. The mean individual cumulative severity rating was 31. 7 4 
with a standard deviation of 7. 02 and a range of 18 to 43. 
To determine how cumulative severity ratings differed between groups of children 
in this study, several comparisons were made. These groups included males and females, 
pre-school age children and school age children, and children who were diagnosed during 
pre-school age and children who were diagnosed during school age. To determine if the 
cumulative severity ratings of males and females differed, a Kruskal-Wallis one-way 
ANOV A of ranks was used. A further analysis was then computed to assess the 
relationship between the ratings for a) the group of children who were diagnosed during 
pre-school, and b) for those diagnosed during school age. This analysis involved 
performing Pearson product-moment correlations to determine ifthe age at which 
children were diagnosed with FXS was associated with the cumulative severity rating. 
Males vs. females. The children in this study were divided into groups by sex. 
This was done to compare the speech/language characteristic cumulative severity ratings 
between males and females. However, due to the small number of females in this study 
comparisons were not considered representative of the female FXS population and 
statistics were not reported. 
Pre-school vs. school age. The 50 children in this sample were also divided into 
groups according to their age. Groups consisted of children who were pre-school and 
school age. These groups were compared to ascertain whether or not there was a 
difference between the cumulative severity ratings according to age. 
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Computations comparing the cumulative severity ratings for 11 pre-school age 
children (ages 1-6) and for 3 9 school age children (ages 7 - 21) were completed. The 
mean cumulative severity rating for pre-school age children was 26.27 with a standard 
deviation of 7.05 and a range of 18 to 36. The mean cumulative severity rating for school 
age children was 33.28 with a standard deviation of 6.27 and a range of 19 to 43. 
A 1 test for independent samples was computed to analyze the difference between 
the total severity ratings of pre-school and school age children. The 1 test showed a 
significant difference between the means for the cumulative severity rating of preschool 
children and school age children (1 = -3.19, df= 48, Q =.003). Upon differentiating groups 
according to the cumulative severity ratings of pre-school and school age children, it was 
noted that a higher severity rating was associated with school age children. This indicates 
that the parents of children who were school age identified their children as having more 
speech/language characteristics that occurred more frequently. 
Diagnosis during pre-school vs school age. The final group of cumulative 
speech/language characteristic severity ratings compared children who were diagnosed 
with FXS during pre-school and those who were diagnosed during school. A mean age 
and age range were computed to determine the age at which children were typically 
diagnosed with FXS. The mean age of diagnosis with FXS was 4.29 with a standard 
deviation or 3.52 and a range of 6 months to 18 years old. This indicates that most 
children were diagnosed with FXS between the ages of .77 to 7.81 years. 
After the means for each group were determined, a 1 test was computed to analyze 
the difference between group means for the cumulative severity rating between the 40 
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children who were diagnosed with FXS at pre-school age and the 10 children who were 
diagnosed with FXS at school age. No significant difference was found between the 
cumulative severity ratings between the two groups (1 = -1.54, df= 48, Q = .896). This 
indicates that children who were diagnosed with FXS during pre-school had similar 
cumulative severity ratings at their present age when compared to the cumulative severity 
ratings of children who were diagnosed with FXS at school age. 
In order to determine if the age at which children were diagnosed with FXS was 
associated with the cumulative severity rating, a Pearson product-moment correlation was 
computed. There was a correlation of r = .36 between the age of diagnosis and the 
cumulative severity rating received. This indicated a moderate, positive association 
between the age of diagnosis and the cumulative severity rating, with more severe 
speech/language difficulty expected when children were diagnosed with FXS at a higher 
age. (Q = .01) 
Age of diagnosis according to grouQ membershiQ. To determine if groups of 
children with FXS who had additional diagnoses were diagnosed at an earlier age, a 
Kruskal Wallis ANOVA was computed. The groups analyzed included: a) FXS plus 
autism, b) only FXS, c) FXS plus ADD/ADHD, and d) FXS plus autism and 
ADD/ADHD. A significanct difference among groups was found (~2 = 10.14, df= 3, Q 
= . 02). A total of six 1 test comparisons were required to compare all pairs of the four 
groups. Therefore, an adjusted significance level was used (.10/6 = .0166). Using the 
adjusted significance level, no group comparisons were significant despite the overall 
statistical significance among groups. 
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Summary 
Demographics 
Overall, the children in this study represented a wide age range, with males being 
the dominate sex within this sample of children with FXS. Diagnosis ofFXS was usually 
made prior to the beginning of school for the children in this sample. In addition, half of 
these children were also identified as having a diagnosis of ADD/ ADHD, and one fourth 
of these children had a diagnosis of autism. The majority of the children in this sample 
attended school and reported one or more school placement. In addition, all of the 
children in this study were reported as receiving one or more special education service, 
with the majority receiving occupational and speech therapy. 
Frequently Occurring Speech/language Characteristics and Cumulative Severity Ratings 
In summary, the speech/language characteristics identified as occurring most 
frequently in this study included: a) speaks too fast, b) speaks in choppy sentences, c) 
speaks in spurts, d) says things impulsively, e) repeats phrases throughout a conversation, 
f) jumbles words together, g) expresses ideas poorly, h) has poor eye contact when 
speaking, i) echoes what is said and j) engages in hand flapping behaviors. The ratings for 
each of these characteristics, as well as for the other 5 characteristics used in this study, 
were also used to determine the cumulative severity rating for each child. This rating 
involved adding the rating given for each of the 15 speech/language characteristics for 
each child. It was determined in this study that the mean rating for each child was 31. 7 4 
out of a possible 45. These cumulative severity rating scores were then used to 
differentiate three groups within the FXS sample. These groups included males vs. 
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females, pre-school age vs. school age and diagnosis during pre-school vs. school age. In 
order to determine the differences between these groups, and in some cases the 
relationships within these groups, several computations were conducted and results were 
obtained. The results of these computations concluded that a) the cumulative severity 
ratings between males and females were similar, b) school age children have a higher 
cumulative severity rating than pre-school age children, c) the cumulative severity rating at 
the child's present age was similar for the children who were diagnosed during pre-school 
and those diagnosed during school age and d) there was a moderate association between 
the age of diagnosis and the cumulative severity rating, with more severe speech/language 
difficulty expected when the child was diagnosed at an older age. 
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CHAPTER V 
Discussion 
Factors Related to Diagnosis 
The diagnosis ofFXS is very important in terms of the age at which the child is 
diagnosed. The average age that children in this study were diagnosed with FXS was 4.29 
years. This suggests that most children with FXS are diagnosed in their pre-school years. 
A possible reason for this is that, during these years, children may have their first 
introduction to a school setting and to other children who are similar in age. When seen 
in an environment of children with similar ages, differences in the speech and language 
skills of the child with FXS might become evident. Another possible reason for a 
diagnosis during pre-school is that speech and language skills emerge during this time in 
the child with FXS. The average age at which children in this study produced their first 
words was during the pre-school period, 3 years, 5 months old; and it may be at this point 
that parents notice their child's speech and language is different from that of other 
children. 
It is of interest to ask whether or not more prominent deficits in communication 
lead to an earlier diagnosis ofFXS. In other words, is age of diagnosis related to the 
ratings given by parents for speech/language characteristics. In this study, a higher 
cumulative severity rating for speech/language deficits indicated more prominent deficits 
in communication. With this in mind, the ages at which children were diagnosed with FXS 
were correlated with their cumulative severity rating. The correlation indicated that 
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children who were diagnosed at an older age had higher cumulative severity ratings for 
their speech/language characteristics. This is opposite of what one might expect. This 
result may be associated with the amount of speech therapy a child has received. A 
majority (82%) of the children received speech therapy in this study. With this in mind, a 
child with an earlier diagnosis may have been receiving speech therapy at an earlier age. 
Over time, speech therapy may have helped the child improve some of his speech/language 
deficits, resulting in a lower severity rating. In addition, if a diagnosis ofFXS was during 
the first few years of life, speech therapy may have been implemented during the years that 
speech/language skills develop. Speech therapy during this time may have prevented some 
of the speech/language characteristics from developing, or it may have addressed these 
characteristics before they became habitual. This assumption may serve to emphasize the 
importance of an early diagnosis of FXS, suggesting that speech therapy may reduce the 
severity of speech/language problems in a child with FXS. 
Summary of Diagnostic Factors 
Overall, the majority of children in this sample were diagnosed with FXS during 
pre-school. Although most children are diagnosed with FXS during pre-school, some are 
not diagnosed until school age. The children who were not diagnosed until school age 
received higher severity ratings for their speech/language characteristics than the children 
who were diagnosed earlier. This may due to the amount of speech therapy a child 
receives. Children who had an earlier age of diagnosis may have been receiving speech 
therapy at an earlier age. Finally, males with FXS were usually diagnosed at a younger 
age than females with FXS in this sample. This finding may reflect the idea that males are 
more severely affected than females and are therefore more easily identified. 
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Factors Related to Speech/language Characteristics 
Speech/language Characteristic Profile of Chilldren with FXS 
As identified in the results, there were eight speech/language characteristics 
identified as occurring most frequently in the children in this sample. Children with FXS 
who present all of these characteristics might speak impulsively with fast, jumbled and 
choppy sentences. Their speech may also be full of repetitions of phrases and words. In 
addition to their expressive abilities, they may also have trouble maintaining eye contact 
and may engage in hand flapping behaviors. Overall, the child with FXS has a hard time 
expressing their ideas both verbally and nonverbally. Because the above characteristics 
were identified as occurring most frequently in this sample they can be established as 
possible markers which are characteristic for children with FXS. 
The most frequently occurring speech/language characteristcs were also 
determined for pre-school and school age children to look at how profiles differed across 
age groups. Overall, the frequency profiles of pre-school and school age children were 
similar across ages and with the profile of the total sample. However, a few differences 
occurred more frequently in the pre-school group. First of all, the speech/language 
characterisitc, "says things impulsively" was identified in the profile of school age children 
and the total sample, but was not identified in the profile of pre-school children. This 
suggests that children with FXS tend to speak more impulsively as they get older, or 
possibly that impulsive speech is viewed more critically in older children. Another 
characteristic that was not identified in the profile of pre-school children but which 
occurred in the other two groups was "expresses ideas poorly". This may suggest that as 
children with FXS became older, their communication systems may have been 
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underdeveloped and do not allow expression of expanded ideas. In addition, the speech 
language characteristics "jumbles words together" and "echoes what is said" were also 
identified for school age and were not identified for pre-school age children. 
On the other hand, there were two speech/language characteristics that were 
identified as occurring more frequently in the profile of pre-school age children and not for 
the school age children or the profile of the overall sample. "Lacks awareness of speech 
problem" was identified as occurring most frequently in pre-school age children, but not in 
school age children. This may suggest that as children with FXS become older, they 
become more aware of their speech problems. Increased awareness may be due to the fact 
that older children are around peers who have normal speech/language. Therefore, 
differences are noticed. In contrast, the fact that most children with FXS have speech 
therapy may also make school age children become more aware of their speech/language 
problems. Another speech/language characteristic identified only in the profile of children 
who were pre-school age was "engages in hand flapping behaviors". It is uncertain 
whether hand flapping behaviors in other disorders occur more frequently in younger 
children. Due to the late onset of speech, this behavior could possibly be associated with 
frustration in communication. 
Cluttering 
In the literature, cluttering is defined as a disorder of speech and language 
processing resulting in disfluent, dysrhythmic, sporadic, unorganized and frequently 
unintelligible speech (Daly, 1994). There are three features that must be present for 
speech to be classified as cluttered. These features include excessive repetitions of words 
and phrases, short attention span and poor concentration, and a lack of awareness that a 
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problem exists. In addition, a study conducted by Hanson, Jackson & Hagerman (1986) 
identified that nine out of their ten subjects with FXS demonstrated cluttering. The 
speech of the children with FXS was characterized by fast and fluctuating speaking rates 
with repetitions of sounds, words and phrases. 
Some of the characteristics used to describe cluttering in the literature were 
present in the majority of the children in this sample. For example, a) speaks too fast, b) 
jumbles words together, c) repeats phrases throughout a conversation and d) speaks in 
spurts, were all speech/language characteristics that were identified as occurring most 
frequently in this sample. However, the speech/language characteristic of"lacks 
awareness of speech problem", one of the three criteria for cluttering, was not identified as 
a frequently occurring speecManguage characteristic in this sample, except during school 
age. This suggests that the majority of children with FXS have at least some 
characteristics of cluttering in their speech. The presence of these characteristics may 
contribute to the overall unintelligibility of the speech of children with FXS. 
Stuttering, which is sometimes mistaken for the disfluencies found in cluttering, 
was not found to be one of the most frequently occurring speecManguage characteristics. 
In this study, speecManguage characteristics were rated as occurring a) 1 = never, b) 2 
= occasionally, and c) 3 = frequently. "Stuttering" was identified as occurring an average 
of 1.50, indicating that this characteristic is rarely reported as occurring in this sample. In 
addition, out of a possible total score of 150 across all participants, "stuttering" had a total 
score of 75 and fell two standard deviations below the mean of 105.70 (standard 
deviation= 11.37; range= 75 - 121). This indicates that stuttering is not a 
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speech/language characteristic that can be reported as a speech/langauge marker 
characteristic for children with FXS. 
Voice Differences 
The literature indicates that the volume ofFXS speech is often deviant. However, 
the nature of this deviance has been identified as increased, reduced and uneven loudness. 
In this study, parents were asked to identify whether their child "talks too loud" or 
whether they "talk too soft". The characteristic of "talks too loud" received a total 
severity rating of 91, whereas "talks too soft" received a total rating of 98. These total 
ratings were taken across all participants with the highest possible total being 150, with a 
mean of 105.7 (standard deviation= 11.37; range= 75 - 121). Both of these 
characteristics did not fall above the mean and were therefore not reported as occurring 
most frequently in the speech/language of children in this sample. However, "talks too 
soft" fell within one standard deviation below the mean, whereas "talks too loud" fell 
below one standard deviation of the mean. This indicates that voice difference may not be 
speech/language marker characteristic of children with FXS. These low scores for voice 
differences may be associated with the fact that these characteristics did not occur 
frequently in children with FXS. On the other hand, these low scores could be due to the 
fact that the children in this sample spoke with uneven loudness, and parents therefore 
reported both "speaks too loud" and "speaks too soft" as only occurring occasionally in 
their child. 
Autism 
Autism has been compared to FXS because of the autistic-like behaviors produced 
by many males with FXS. In fact, the literature reports that 90% of males with FXS 
FXS Speech 45 
demonstrate autistic-like characteristics such as hand stereotypies or echolalic and 
perseverative speech (Hagerman et al, 1986). These behaviors were identified by this 
study as a) engages in hand flapping behaviors, b)echoes what is said and c) repeats 
phrases throughout a conversation. All three of these characteristics were included in the 
most frequently occurring speech/language characteristics as reported in this sample. The 
fact that these three characteristics were included in the most frequently occurring 
speech/langauge characteristics suggests that these autistic - like characteristics occur 
frequently in children with FXS. Furthermore, this finding supports the literature that 
suggests that a majority of children with FXS display autistic-like characteristics. 
The literature that compares FXS to autism differentiates the two disorders by how 
much echolalia and perseveration they display in their speech/langauge. Sudhalter et al. 
( 1990) conducted a study to determine whether a distinctive pattern of deviant repetitive 
langauge was associated with FXS. They found that perseverative language occurred 
more often in the speech/langauge of children with FXS than in children with autism, and 
echolalia occurred more often in children with autism than in children with FXS. 
However, when groups of children with FXS only and FXS plus autism were compared in 
this study according to differences in speech/laguage characteristics, perseveration and 
echolalia were not found to be significantly different speech/langauge characteristics 
between the two groups. A possible explanation as to why the findings in this study do 
not agree with the findings in the literature is that children in this study had a diagnosis of 
autism plus FXS and not autism only. Therefore, the children in this study had both the 
characteristics of children with autism and children with FXS. 
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Factors Relating to Group Membership 
Several interesting factors were found when groups were compared according to 
diagnosis. The groups included a) autism plus FXS, b) FXS only, c) ADD/ADHD plus 
FXS, and d) autism, ADD/ ADHD, plus FXS. These groups were analyzed to determine if 
different speech/language characteristics were significantly different among groups. Out 
of the 15 speech/language characteristics identified in this study, only three characteristics 
were found to differ among groups according to diagnosis. These characteristics were a) 
engages in hand flapping behaviors, b) jumbles words together, and c) says things 
impulsively. 
Overall, when children had an additional diagnosis of autism, they displayed all 
three of these behaviors more frequently. In other words, children with autism plus FXS 
engage in hand flappling behaviors, jumble their words together when talking and speak 
impulsively more often than children with a diagnosis of only FXS. In addition, children 
with FXS plus ADD/ADHD speak more impulsively than children with only FXS. 
Children with only a diagnosis ofFXS speak impulsively less often than children with 
autism plus FXS or children with ADD/ ADHD plus FXS. With this in mind, the presence 
of additional diagnoses may influence the speech/language profile of children with FXS. 
Implications 
Results of this study have several important implications for speech-language 
pathologists in regard to children with FXS, especially in terms of diagnosis. First of all, 
the speech/language characteristics of children with FXS are not identifiable by formal 
testing alone. The addition of informal rating scales and a checklist of speech/language 
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characteristics are important to supplement standardized tests. Also, parents are useful in 
gathering data on their child's speech/language skills. It is important to include them in 
the assessment as they can provide information about their child across all settings. 
This study not only identified a useful tool to supplement in the assessment of 
speech/langauge characteristics of children with FXS, but it also identified 
speech/language characteristics to include in assessment. One of the most important 
considerations for speech-langauge pathologists is the presence of additional diagnoses in 
regards to how these affect the child's speech/language behaviors. For example, it is 
important to include autistic-like characteristcs as a part of the assessment to determine if 
the presence of these behaviors contribute to communication difficulties. In addition, since 
groups such as autism share common traits with FXS, both disorders should be considered 
during evaluation. An additional speech/language characteristic to consider is dysfluency. 
This study suggests that stuttering does not occur frequently in children with FXS. 
However, children with FXS do display some disfluencies. These disfluencies are often 
identified as cluttering. Therefore, in viewing disfluencies, the criteria for cluttering needs 
to be considered. Finally, the eight speech/language characteristics that were identified as 
occurring most frequently may be helpful to use as a checklist for profiling the 
speech/language characteristics displayed by children with FXS. 
It is also important for speech-langauge pathologists to be aware of diagnostic 
trends associated with FXS. According to this study, children are typically diagnosed with 
FXS during pre-school. Therefore, speech-langauge pathologists need to be familiar with 
FXS to help identify the disorder at an early age. Early diagnosis of these children may 
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lead to less severe speech/language characteristic difficulties. Speech-langauge 
pathologists also need to be aware that males are more typically affected by FXS than 
females. Therefore, special attention to the male population during screeng may help 
facilitate referral for appropriate diagnosis. 
Conclusion 
Children with FXS have significant speech/language difficulties as identified by 
their parents in this study. The mean cumulative rating score (105.7) across all subjects 
indicated that the mean rating for each speech/language characteristics was 2.11 (2 = 
occasionally). This signifies that each of the fifteen speech/language characteristics 
identified in this study were rated as occurring at least occasionally in the majority of the 
children in this sample. This study also suggests that it is important to obtain a diagnosis 
of FXS as soon as possible. This suggestion is supported by the association of higher 
total severity ratings for speech/langauge characteristics with children diagnosed at an 
older age. In regards to diagnosis, it is also important to be aware of additional diagnoses 
associated with FXS. Additional diagnoses of autism and/or ADD/ADHD do have an 
impact on the severity and the type of speech/language characteristics displayed by 
children with FXS. 
Overall, this study supported the use of a severity rating scale to identify the most 
frequently displayed speech/language characteristics in children with FXS. This severity 
rating scale may be helpful to the speech-language pathologist in gathering information 
from parents about the type and degree of speech/language behaviors their child is 
displaying. Parents are useful in helping to identify speech/language characteristcs 
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because they see their children across a variety of situations. This advantage allows 
parents to judge the severity of these chracteristics based on their child's routine behavior. 
This is an opportunity that speech-language pathologists do not have. 
According to the results of this study, there are several pieces of information that 
may be useful when assessing a child with FXS by means of the severity rating scale for 
speech/laguage characteristics or with other forms of assessment. First of all, it is 
important to know the child's age, because the profiles of more frequently occurring 
speech/language characeristics may be different between pre-school and school age 
children. With this in mind, input from parents may include different areas of assessment 
according to the age of the child. For example, a child with FXS at pre-school age may 
demonstrate more hand flapping behaviors than school age children with FXS. On the 
other hand, school age children with FXS may produce more echolalic speech and have a 
more difficult time expressing their ideas than children with FXS who are pre-school age. 
Another useful peice of information for assessment is the presence of additional diagnoses. 
These diagnoses may affect the type of speech/language behaviors that are displayed by 
the child and may result in a differing pattern of communication impairment. 
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Appendix A 
Speech/L&n~9• Ctut.racteri•t.1.c• of 
Children with Fra9il• X Syndrc:me 
*!?Lease :i.:c:..e the :nost ap9r:opc.ate answec ::ic ::~LL i.n :he ::JLan:C .,,,hece indi.ca::.ed. 
PERSONAL INFO~TION: 
1. ~ha: is the aqe of you: chiLd? 
2. What is you: child's sex? male f~le 
J. Api;:)l:ox:i:nately at what age was your chl.ld diagnosed ·,..ith. F:dqile X 
Syndrome'? 
4. Has your child been diagnosed with the disorders listed below. If so 
please indicate the age of diagnosis. 
__ attention deficit disorder(ADDl 
~attention deficit hyperactivity disorder(ADHDl 
__ autism 
Does your child attend school? yes no 5. 
6. What is your child's 
EMH 
_TMH 
_ HELP 
placement in school'? (Please check all that apply) 
__ Cross-categorical 
__ Regular education 
__ Early intervention(0-3 yrs. oldl 
_ Early childhood(J-5 yrs. old) 
7. What, if any, of the following special services does your child receive? 
(please check all that apply) 
__ Occupational therapy 
__ Speech therapy 
__ Other (please list) 
Physical therapy 
Special education 
Where does your child receive these special services? (please check all 
that apply) 
__ school university __ medical __ other(please indicate) 
SPEECH/LANGUAGE CHARACTERISTICS: 
8. Approximately at what age did your child say his/her first word'? 
year__ months __ 
Was your child's speech difficult to understand at this age'? yes no 
9. Approximately at what age did your child begin to use short phrases (2-3 
words)? year __ months __ 
Was your child's speech difficult to understand at this age? yes no 
10. The following are speech/language characte:istics that have been 
associated with the speech of children with fragile X syndrome. On a 
sca:..e of 1 tc 3 please rate the behavio:s you: child demonstrates. 
Tal:<s :::a l::;,·..:d. 
Ta:. i<s :co SC ft 
Speaks tee fast 
Speaks i~ =~cp;y se~:e~ces 
Soeaks i~ s=~rts 
sdys -::i..:..:ig.s .. :..:nou!.3:."r9ly 
Repea~s ~c=~s ~h=~~~~o~~ ~ se~:e~=e 
·Re~ea~s p~=ases d~=~~q =~nve=sa:::~s 
Jum.bl..'2s ·..;c:~s :::;~:::e:-
S::..;.::e=s 
Never Qccasionally Frequently 
3 
3 
3 
3 
J 
3 
3 
3 
3 
J 
J 
3 
J 
